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and a bus 312. Although this disclosure describes and illus-
trates a particular computer system having a particular num-
ber of particular components in a particular arrangement, this
disclosure contemplates any suitable computer system hav-
ing any suitable number of any suitable components in any
suitable arrangement.

[0056] In particular embodiments, processor 302 includes
hardware for executing instructions, such as those making up
a computer program. As an example and not by way of limi-
tation, to execute instructions, processor 302 may retrieve (or
fetch) the instructions from an internal register, an internal
cache, memory 304, or storage 306; decode and execute
them; and then write one or more results to an internal regis-
ter, an internal cache, memory 304, or storage 306. In par-
ticular embodiments, processor 302 may include one or more
internal caches for data, instructions, or addresses. This dis-
closure contemplates processor 302 including any suitable
number of any suitable internal caches, where appropriate. As
an example and not by way of limitation, processor 302 may
include one or more instruction caches, one or more data
caches, and one or more translation lookaside buffers (TLBs).
Instructions in the instruction caches may be copies of
instructions in memory 304 or storage 306, and the instruc-
tion caches may speed up retrieval of those instructions by
processor 302. Data in the data caches may be copies of data
in memory 304 or storage 306 for instructions executing at
processor 302 to operate on; the results of previous instruc-
tions executed at processor 302 for access by subsequent
instructions executing at processor 302 or for writing to
memory 304 or storage 306; or other suitable data. The data
caches may speed up read or write operations by processor
302. The TLBs may speed up virtual-address translation for
processor 302. In particular embodiments, processor 302 may
include one or more internal registers for data, instructions, or
addresses. This disclosure contemplates processor 302
including any suitable number of any suitable internal regis-
ters, where appropriate. Where appropriate, processor 302
may include one or more arithmetic logic units (ALUs); be a
multi-core processor; or include one or more processors 302.
Although this disclosure describes and illustrates a particular
processor, this disclosure contemplates any suitable proces-
sor.

[0057] In particular embodiments, memory 304 includes
main memory for storing instructions for processor 302 to
execute or data for processor 302 to operate on. As an
example and not by way of limitation, computer system 300
may load instructions from storage 306 or another source
(such as, for example, another computer system 300) to
memory 304. Processor 302 may then load the instructions
from memory 304 to an internal register or internal cache. To
execute the instructions, processor 302 may retrieve the
instructions from the internal register or internal cache and
decode them. During or after execution of the instructions,
processor 302 may write one or more results (which may be
intermediate or final results) to the internal register or internal
cache. Processor 302 may then write one or more of those
results to memory 304. In particular embodiments, processor
302 executes only instructions in one or more internal regis-
ters or internal caches or in memory 304 (as opposed to
storage 306 or elsewhere) and operates only on data in one or
more internal registers or internal caches or in memory 304
(as opposed to storage 306 or elsewhere). One or more
memory buses (which may each include an address bus and a
data bus) may couple processor 302 to memory 304. Bus 312
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may include one or more memory buses, as described below.
In particular embodiments, one or more memory manage-
ment units (MMUs) reside between processor 302 and
memory 304 and facilitate accesses to memory 304 requested
by processor 302. In particular embodiments, memory 304
includes random access memory (RAM). This RAM may be
volatile memory, where appropriate Where appropriate, this
RAM may be dynamic RAM (DRAM) or static RAM
(SRAM). Moreover, where appropriate, this RAM may be
single-ported or multi-ported RAM. This disclosure contem-
plates any suitable RAM. Memory 304 may include one or
more memories 304, where appropriate. Although this dis-
closure describes and illustrates particular memory, this dis-
closure contemplates any suitable memory.

[0058] In particular embodiments, storage 306 includes
mass storage for data or instructions. As an example and not
by way of limitation, storage 306 may include a hard disk
drive (HDD), a floppy disk drive, flash memory, an optical
disc, a magneto-optical disc, magnetic tape, or a Universal
Serial Bus (USB) drive or a combination of two or more of
these. Storage 306 may include removable or non-removable
(or fixed) media, where appropriate. Storage 306 may be
internal or external to computer system 300, where appropri-
ate. In particular embodiments, storage 306 is non-volatile,
solid-state memory. In particular embodiments, storage 306
includes read-only memory (ROM). Where appropriate, this
ROM may be mask-programmed ROM, programmable ROM
(PROM), erasable PROM (EPROM), electrically erasable
PROM (EEPROM), electrically alterable ROM (EAROM),
or flash memory or a combination of two or more of these.
This disclosure contemplates mass storage 306 taking any
suitable physical form. Storage 306 may include one or more
storage control units facilitating communication between
processor 302 and storage 306, where appropriate. Where
appropriate, storage 306 may include one or more storages
306. Although this disclosure describes and illustrates par-
ticular storage, this disclosure contemplates any suitable stor-
age.

[0059] In particular embodiments, [/O interface 308
includes hardware, software, or both, providing one or more
interfaces for communication between computer system 300
and one or more [/O devices. Computer system 300 may
include one or more of these /O devices, where appropriate.
One or more of these I/O devices may enable communication
between a person and computer system 300. As an example
and not by way of limitation, an I/O device may include a
keyboard, keypad, microphone, monitor, mouse, printer,
scanner, speaker, still camera, stylus, tablet, touch screen,
trackball, video camera, another suitable I/O device or a
combination of two or more of these. An I/O device may
include one or more sensors. This disclosure contemplates
any suitable /O devices and any suitable /O interfaces 308
for them. Where appropriate, /O interface 308 may include
one or more device or software drivers enabling processor
302 to drive one or more of these 1/O devices. I/O interface
308 may include one or more /O interfaces 308, where
appropriate. Although this disclosure describes and illustrates
a particular I/O interface, this disclosure contemplates any
suitable I/O interface.

[0060] In particular embodiments, communication inter-
face 310 includes hardware, software, or both providing one
or more interfaces for communication (such as, for example,
packet-based communication) between computer system 300
and one or more other computer systems 300 or one or more



